Correlations between developmental ornithine decarboxylase gene expression and enzyme activity in the rat brain.
The rise and decline in cerebral ODC activity during specific stages of development has been attributed to cytoplasmic intermediates which regulate ornithine decarboxylase activity. Here we examine whether transcriptional regulation contributes to the production of the developmental profiles of ODC activity. Postnatal cerebellar and neocortical tissue were obtained from Long-Evans hooded rats at postnatal days (PND) 5, 10, 15, 20, 25, 30, 90 and probed for ODC and actin gene expression, by Northern analysis. Our results indicate that ODC gene expression in the cerebellum was elevated at PND 5 and 10 followed by a gradual drop to the adult low levels by PND 20. By contrast, high levels of ODC gene expression in the neocortex were seen at PND 5 with an abrupt decrease at day 10 to low adult levels. The expression of the ODC gene in the neocortex follows closely the pattern for the ODC enzyme activity; however, it tends to remain elevated longer in the cerebellum. The levels of actin gene expression exhibited a distinct developmental profile in the postnatally developing cerebellum. However, actin mRNA levels remained unchanged in the neocortex, consistent with the prenatal development of this region. Our findings suggest that ODC gene expression may play an important role in the production of the ontogenetic patterns of ODC activity.